Mutations in both leucine 12 and lysine 33 in plastocyanin from Synechocystis sp. PCC 6803 induce drastic changes in the hydrophobic interactions with Photosystem I.
The role played by the residues Leu12 and Lys33 - which are both located at the north hydrophobic patch of plastocyanin - in the interaction of the copper protein with Photosystem I from the cyanobacterium Synechocystis sp. PCC 6803 has been investigated by site-directed mutagenesis. A thermodynamic analysis of PS I reduction by wild-type and mutant plastocyanins has been performed by laser-flash absorption spectroscopy. In all cases, the electron transfer is impaired by mutations, which induce drastic changes in the apparent activation entropy of the overall reaction. Substitution of Leu12 by alanine specifically affects the hydrophobic interactions with PS I, whereas replacement of Lys33 by glutamate not only induces local electrostatic changes, but also alters the hydrophobic interactions with the photosystem. The thermodynamic analysis of the reactivity of K33E mutant towards PS I reveals that the effect of the mutation can be reversed by addition of magnesium cations, which probably bind at a place close to Glu33. The electrostatic surface potential does thus modulate the hydrophobic interactions with PS I by altering the solvent accessibility of some surface residues.